The Observatori de l'Ebre became operative in late 1904. From the beginning it was devoted to studying the influence of solar activity on Earth's physical phenomena.
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Historical background
Observatori de l'Ebre (or in Spanish, Observatorio del Ebro), situated in Spain near the delta of the Ebro River in the small town of Roquetes, near Tortosa, was officially inaugurated on the occasion of the solar eclipse on 30 August 1905, just one hundred years ago. In fact, the decision to build the Observatory was made in the last years of the XIX Century and the proximity of the eclipse date accelerated its construction. The main instrumentation was already operating since September 1904. The Observatory was erected by the Society of Jesus, at its own expense. It is another attestation of the traditional interest of the Jesuits in natural sciences since the earliest days of its foundation in 1540 ( [Udias, 2003] and [Alberca and Torta, 2002]) and the origin of its foundation should be placed, in time, in the background of the renewed interest of the catholic church in positive sciences stated in the "motu propio" of Pope Leo XIII published in March 1891 on the occasion of the inauguration of the Specola Vaticana.
The site of the new observatory was selected because of its proximity to the Jesuit Faculties of Philosophy and Theology (Collegio Maximo), already existing at that time in Tortosa. The direct cause of its origin is related to the interest of Jesuits for a solid basis on natural sciences as a part of the philosophical studies of their members. Following this line, it was decided to create, attached to the philosophy faculty, laboratories on biology, chemistry, and physics. They should perform a role similar to the classical "cathedras" and at the same time develop their own research. In modern terms, they should be something similar to small university departments.
Clearly, the idea was really progressive at the end of the XIX century.
The chemistry and biology laboratories were created in 1906 and 1908, respectively, and moved to Barcelona in 1916, but the project of a physics institute was changed in favor of a geophysics observatory. The reason for the change was the selected director, Ricard Cirera (1864-1932), a Jesuit who had just returned from the Philippines, where he had been vice director and head of the magnetic section of the Manila Observatory, another well known and prestigious Jesuit center. He convinced his superiors that, given the available human, economic, and research resources and possibilities, this was an optimum choice.
The main research topic of the observatory became not geophysics of the solid Earth, but the study of the relationships between solar activity and the variations of terrestrial magnetic and electric phenomena. It was the first research center in the world devoted specifically to this topic, now known as solar-terrestrial physics. This relationship was, at that time, a controversial topic (e.g., Nippoldt, 1904) . The Ebre Observatory in pursuing this research, demonstrated its sincere desire to take a place at the cutting edge of natural sciences research of the time. It was coincident in time with the experiments of Marconi and the works of A.E. Kennelly and O.
Heaviside postulating the existence of an ionized layer in the atmosphere. Going back to the original idea looking for a physics laboratory with some good research direction, it is clear that the projected observatory fulfilled the goal. The selection of the topic was also a personal choice of R. Cirera. He expressed his interest and ideas about it in the first "Memoire" of the Ebre Observatory (Cirera, 1906) It is clear that he did not know (as nobody else did) at that time that behind his argumentation, he was dealing with atmosphere ionization, but he showed he was ready to undertake the study. To afford the study of all these phenomena, he developed a program of observations that should cover all affected fields (Cirera, 1906) : visual and spectroscopic daily surveys of the Sun were undertaken; geomagnetic field, telluric currents, and atmospheric electric potential continuous recording were set up; air conductivity, atmospheric ion contents and other secondary parameters were also measured. All this was completed with meteorological and seismic stations. The observation planning and instrumentation is accurately described in four memoranda published by the Observatory ( [Cirera, 1906] , [Balcells, 1908] , [Merveille, 1908] and [García Mollà, 1909] ). As stated before, the whole deployment was fully operative for the survey of the solar total eclipse of 30 August 1905, the first milestone in the history of the observatory.
From that moment on, data and results were continuously collected and carefully analyzed and, as early as 1907, Cirera communicated to the French Academy of Sciences that "at Ebre Observatory it looks like it is possible to verify day by day the stated conditions of the influence of the Sun's activity on the terrestrial magnetism" (Cirera et Balcells, 1907).
The long way to ionospheric studies (1905-1955)
The outline of a general history of the Ebre Observatory is not the main topic of this paper, it has previously been reviewed in several articles ([Cardús, 1983] , [Coulomb, 1983] , [Batlló, 1995] , [Alberca and Torta, 2002] and [Batlló and Roca, 2005] ). Our main interest is to show how ionospheric studies were introduced at the observatory and their importance. It is worth noting that in the years following the founding of the Observatory, the quick evolution of the knowledge on the influence the Sun's activity has on terrestrial physics led the Observatory to concentrate on some particular problems. In 1920, the Jesuit Lluís Rodés replaced Cirera as director of the center. One of the topics he introduced, which is of interest, was the study of magnetic storms and rapid variations of the magnetic field (e.g.: [Rodés, 1922] , [Rodés, 1927a] and [Rodés, 1932] ).
It is interesting to note that Rodés was really aware of the contemporary knowledge on the ionosphere. In his analysis about the simultaneity of magnetic storms (Rodés, 1927a) he already points to the necessity of taking into account the contributions of the ionized atmosphere. Also, he published two different editions of a popular science book titled "El Firmamento" ([Rodés, 1927b] and [Rodés, 1939] ). In the first edition is a description of the structure of Earth's atmosphere without any mention of an upper ionized layer. In contrast, the second edition explains this upper ionized layer, and even gives the principles of the vertical ionospheric sounder.
Another related topic that was studied during those years was the periodicity of the variations of the atmospheric electric potential field ([Bauer, 1922] , [Bauer, 1924] , [Bauer, 1925] , [Puig, 1931] and [Rodés, 1933] ). Daily variations and other short period regular variations carefully studied at the Observatory were directly connected with ionosphere dynamics.
All the presented facts indicate that, around the 1930 s, Ebre Observatory, following its commitment to solar-terrestrial physics, was ready to start some ionospheric studies. The reasons why this did not happen right away are purely non-scientific. The political instability in Spain was growing in the beginning of the 20th century. In 1931 the monarchy was abolished and the republic was proclaimed. The Society of Jesus was forbidden in Spain. Recognizing their outstanding work, the Jesuits in charge of the Ebre Observatory were allowed to continue their work as individuals, but the Observatory lost a significant part of the operating funds. Later, the Spanish Civil War (1936-39) posed a serious threat to the continuity of the Ebre Observatory. It is obvious that during these years all efforts at the Observatory were devoted to secure its continuity and, indeed, its physical survival. Probably this is the reason why we cannot find any reference to the necessity of installing an ionospheric sounder at the Observatory or any plans pointing openly to ionospheric studies.
But scientific activities continued after the Civil War. Antoni Romañá (1900 Romañá ( -1981 took over the direction of the center and the Ebre Observatory became associated with the Consejo Superior de Investigaciones Científicas -CSIC (Spanish Research Council) allowing the collaboration of the Spanish State in reconstructing the center. At that moment, Ebre Observatory had already realized the necessity to incorporate instruments to study the ionosphere, but the initial priority was to reinstall all previously existing instruments and to reactivate the series of observations. The Second World War interfered due to the lack of international cooperation and economic resources. After WWII, Spain was sanctioned by the United Nations for her previous collaborations with fascist regimes, and exclusion of Spain from international scientific organizations was proposed. In fact, Romañá, using his personal prestige and that of the Ebre Observatory played an important role to overcome this situation. Given the circumstances, it was not the best moment to start new developments. 
The ionospheric section
We find the first direct plans to create an ionospheric section at Ebre Observatory when, in To complete the set of instruments at the observatory, a new recorder for "atmospherics" (f = 27 KHz) was added in 1957. As discussed later, a radio-absorption recording system based on the A3 method was installed in 1967 as well.
Fig. 1. Example of one of the firsts ionograms recorded with the sounder ST-35 installed at
Ebre, particularly the one recorded on April 17 at 13:00 UT. Note the linear scale of virtual height axis (y) against the logarithmic scale on frequency axis (x).
Since the preliminary studies of Cardús (1955) and Galdón (1959) , the Ebre observatory has been contributing regularly to monitor and study the ionosphere. The contribution of Ebre Observatory to ionospheric studies has recently been reviewed by Alberca et al. (2000) and here we only summarize the results presented in this previous work, which is written in Spanish.
From the late 50s to the early 60s, the ionospheric studies at the Ebre Observatory were based on the knowledge of the temporal variations of the regular layers (E, F1 and F2) and of the sporadic layers (Es), based on studies of their critical frequencies (Cardús, 1958) . Also, Es layer studies were a target of a joint CONIE-NASA-CNES project that included rocket launches (Galdón et al., 1981) . Some of the results on the probability of Es layer occurrence (Fig. 2) are a current topic. However, more important results were obtained in the late 60s and 70s. These were related to total electron content (TEC) and D region radio absorption studies. In 1964 NASA launched the Explorer 22 satellite and later provided recording equipment for Faraday rotation TEC measurements at Ebre Observatory. In the following years, data from satellites Syncon III, Intelsat II-F3, ATS-F, SIRIO, and INTASAT were also recorded and used. Daily and seasonal behavior of TEC, and solar activity influence on TEC were obtained and assessed ([Cardús, 1966] , [Galdón, 1968] , [Galdón and Alberca, 1970a] , [Galdón and Alberca, 1971] and [Alberca and Galdón, 1974] ): in general, the winter anomaly does not exist in the TEC recorded at Ebre Observatory (Galdón and Alberca, 1970b) , (Fig. 3) . A combination of TEC and vertical incidence soundings allowed for studies of the ionospheric slab thickness (Galdón, 1970) , and some other parameters such as neutral temperature, scale height, and integrated electron production rate for vertical and grazing incidence (Fig. 4) were also deduced (Alberca, 1977) . Note that even today there are significant contributions to IRI modeling on slab thickness and scale height behavior. In 1967 collaboration between the Ebre Observatory and the Max-Plank Institut für Aeronomie in Lindau, Germany began in order to establish a network of radio absorption measurements, covering the Iberian Peninsula, that were based on the A3 method (Rose et al., 1971) . As a result of this joint effort, the winter anomaly of the D region was assessed, and these studies were complemented by measurements of temperature, composition, and wind velocity at D and E heights by means of rocket launches (Galdón et al., 1974) .
During the 1980s there was a noticeable lack of ionospheric research at the Ebre Observatory, probably because of economic difficulties. Fortunately, during the early 90s new collaborations started with researchers from abroad, and the Ebre Observatory invested in "young scientists" to continue its tasks. The participation of the Ebre Observatory in the European COST actions 238 and 251 were crucial. It was discovered that a hysteresis variation of the foF2 with sunspot cycle was related to a semi-annual geomagnetic wave (Apostolov and Alberca, 1995) , and a model for its prediction was proposed by Apostolov et al. (1994) . A model of the ionospheric currents in the E layer, responsible for the diurnal geomagnetic variation, was developed (Torta et al., 1997) . Related to ionospheric predictions, a model based on the Australian ionospheric index T and on the geomagnetic activity index Ap (Sole, 1998) has been selected as the best single station prediction model for monthly median values of foF2 for the COST 251 action.
Also, the variability of the ionospheric F region, caused by planetary wave signatures and its relationship to mesosphere/lower thermosphere winds and geomagnetic activity variations, has been extensively investigated ([Pancheva et al., 1994] , [Apostolov et al., 1998 ], [Altadill, 2000] and [Altadill and Apostolov, 2003] ).
More recent studies obtained the long-term variation of foF2 caused by the 27-day geomagnetic activity recurrences (Apostolov et al., 2004) and F1 region effects of geomagnetic storms ([Buresova et al., 2002] and [Buresova et al., 2004] ). Several papers on IRI parameters modeling and on ionospheric characteristics and their variability are published in this issue.
In parallel with this scientific task, the Ebre Observatory contributed regularly to the World Data Centers with data from vertical incidence soundings from 1955 up to today, although there are some data gaps (Lincoln, 1983) .
Summary and concluding remarks
Research of the solar-terrestrial environment was an early objective of the Observatori de l'Ebre starting operation in 1904. In 1955 the ionospheric section was formed at Ebre and contributed to knowledge manifested in Earth's ionosphere. The main achievements of the ionospheric research at Ebre have been introduced. We have paid special attention to research that started thirty years ago and is still of importance today.
